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(54) Protected optical interface 

(57) An optic fiber connector system which uses low 
cost plex components while providing sealing and phys- 
ical protection approaching that of military type optical 
connectors. An assembly (70) of a plurality of shells in- 
cludes a middle shell (72) with an internal flange (120) 



having a rectangular opening (122) that closely receives 
and is fixed to a plex housing (12). Front and rear back- 
shells(80. 82) extend In opposite directions from the 
middle shell and sun-ound optic fiber cables (32, 34) that 
trail from plex optic fiber connectors (20, 22), and with 
rubber grommets (1 1 0) sealed to the optic fiber cables. 
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Description 

BACKGROUND OF THE INVENTION 

[0001 ] At present, there are two types of optical fiber 5 
connector systems in wide use; one is a low cost simple 
system that is referred to herein as the plex system, and 
the other Is the military system. In the plex system, a 
plex housing Is provided which has through bores with 
opposite ends. Each end receives an optic fiber plex 
connector, so the tips of fibers of the two connectors 
touch one another to transmit light between optic fiber 
cables that trail from the plex connectors. Each plex con- 
nector includes a plex frame with a through passage, 
and a terminus lying in the through passage, the optic 
liber cable having a fiber that extends through the ter- 
minus Each plex connector also includes a latch that 
holds it in a bore of a plex housing until the latch is re- 
leased to withdraw the piex connector. This type of optic 
fibei connector system is of low cost and highly versa- 
tile. However, when used In a hostile environment, such 
as in a factory where solvent vapors or dust may reach 
the plex housing, or a drop of a corrosive chemical may 
be splattered onto the plex housing, the plex system is 
not satisfactory. 

[0002] In a military-type optic fiber connector, two 
separate connectors are provided, each with a housing 
having multiple passages that each receives a terminus 
without a frame around it. with each terminus being re- 
movable only with a special tool. Often, one of the con- 
nectors holds alignment sleeves that align the termini. 
Metal shells surround each housing and an optic fiber 
cable extends from each terminus. When the two con- 
nectors are mated, the tips of multiple pairs of optical 
fibers abut one another. Also, the two mating shells are 
sealed to each other. The shells are also each sealed 
to each other around the corresponding housing and to 
the cables to provide physical protection and to keep out 
vapors and other possibly harmful material. While such 
military-style connectors provide reliable connections, 
they are expensive. 

[0003] If an optical fiber connector system were avail- 
able which provided much of the low cost and simple 
connections of a plex system, while providing at least 
some of the sealing and mechanical protection of a mil- 
itary system, such a system would find use in many 
somewhat hostile environments. 

SUMMARY OF THE INVENTION 

[0004] In accordance with one embodiment of the 
present Invention, an optical fiber connector system Is 
provided, which has many of the advantages of a plex 
system in providing low cost, versatile and simple optic 
fiber connections, and which also has some of the ad- 
vantages of a military-style optic fiber connection sys- 
tem in providing sealing and physical protection. The 
system includes a plex housing with one or more bores 
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having opposite ends that each receive a plex connector 
and forming an alignment bore portion that aligns fer- 
rules of two mating plex connectors. The system also 
Includes an assembly of shells, including a cylindrical 
middle shell that lies around the plex housing and that 
has an internal flange with a rectangular opening that 
closely receives the plex housing, the middle shell being 
fixed to the plex housing. The middle shell has front and 
rear ends that are each threaded, and that engage 
threaded ends of backshells that receive trailing optical 
fiber cables extending from the plex connectors. The 
shells are sealed to one another, and grommets at the 
ends of the backshells are sealed to the optic cables. 
The shells provide physical protection of the plex hous- 
ing and plex connectors therein, and provide sealing 
against the entrance of vapor and the like Into the region 
where the tips of optical fibers abut one another. 
[0005] The novel features of the invention are setforth 
with particularity in the appended claims. The Invention 
will be best understood from the following description 
when read in conjunction with the accompanying draw- 
ings. 

Brief Description of Drawings 

[0006] Fig. 1 Is a partially sectional view of an optic 

fiber connector system of the present invention, with a 

pair of plex connectors mounted In the plex housing. 

[0007] Fig. 2 is a partial sectional side elevation view 

of the connector system of Fig. 1 . 

[0008] Rg. 3 is a front isometric view of the middle 

shell of the shell assembly of Fig, 2. 

[0009] Fig. 4 is a partial side elevation view similar to 

that of Fig. 2, showing a grommet at the end of one of 

the backshells. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0010] Fig. 1 Illustrates an optic fiber connector sys- 
tem 10 of the present invention which includes a plex 
connector housing 12 thathas at least one through bore 
1 4 with opposite ends that each receives a plexconnec- 
tor 20, 22. The plex connectors are similar in shape to 
common telephone-type connectors that plug into 
household telephone wall sockets. The bore opposite 
ends are spaced in front F and rear R longitudinal direc- 
tions. As shown in Fig. 2, each plex connector such as 
22 includes a plex frame 23 that has a plex passage 24 
that receives a plex terminus 26. The walls of the plex 
passage 24 are thin. Each plex connector is connected 
to an optical fiber cable 32. 34 which includes an optical 
fiber 36, 38. Each optical fiber extends completely 
through a corresponding terminus, and the tips 40, 42 
of two fibers abut one another within an alignment 
sleeve portion 44 of the through bore 14. Each plexcon- 
nector 20, 22 is locked in the through bore by a latch 50 
that can be unlatched. In Fig. 2, unlatching is accom- 
plished by depressing a handle 52. 
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[0011] The plex housing 12 is generally of rectangu- 
lacross-section, and can be fixed in a panel by an outer 
flange 60 and a flexible stop 62. Applicant uses the tenn 
"plex" to describe srnple optic fiber systenns, wherein 
each fiber generally lies in a separate connector frame 
that can be easily pushed into and pulled out of a plex 
housing bore. Such plex systems generally require a 
much greater volume for connecting many optic cables 
together, than military systems where a single housing 
has many bores that each receives a fiber-holding ter- 
minus, with a special tool required to remove a terminus. 
However, plex connectors are versatile in that they can 
be easily plugged into and removed from a plex housing, 
and spares are readily available. 
[001 2] The plex system itself, which includes the plex 
housing 12and the pair of plex connectors 20. 22 are 
satisfactory for many applications where a panel on 
which the plex housing 12 is mountedies in a clean en- 
vironment. However, in a harsh environment, where the 
plex housing 12 may be struck or where there is a lot of 
dust or vapor in the air which might find its way into the 
plex housing bore 14, the plexsystem is not satisfactory. 
Another available system is the military optical fiber con- 
nector system, which is expensive. 
[0013] In accordance with the present invention, ap- 
plicant provides a moderately priced optica! fiber con- 
nection system 1 0 which is based ona plex system that 
includes a low cost plex connector housing 12 and low 
costand easily removed (without special tools) plex con- 
nectors 20, 22 that each fonns its own frame with a ter- 
minus-receiving passage. Applicant adds an assembly 
70 of shells that surround the plex housing12, and that 
also surround the plex connectors 20, 22 that connect 
to each other in the connector housing and optic fiber 
cables 32, 34 that extend from the plex connectors. The 
shell assembly 70 includes a middle shell 72 that has 
externally threaded front and rear middle shell portions 
74, 76. The shell assembly also includes front and rear 
backshells 80, 82 that respectively project forwardly and 
reanivardly from the middle shell 72. The shells are pri- 
marily of cylindrical shape with a shell axis 88. As shown 
in Fig. 2, the front backshell 80 includes a front backs 
hell member 84, a plug barrel part 86 that serves as a 
rearward extension of the front backshell member 84, 
and a coupling nut 90. The backshell member 84 and 
rear backshell 82 can be Identk^al. 
[0014] The coupling nut 90 threadably engages the 
front threaded end 74 of the middle shell and an outer 
flange 92 on the plug barrel part. When the coupling nut 
90 is tightened, it pushes a shoulder 93 on the flange 
92 rearward and causes the plug barrel 86 to compress 
a seall 00. Additional seals 1 02, 1 04 seathe shell menv 
bers to one another.Fig. 4 shows that grommets 110 
sealeach optic fiber cable suchas 32 to the correspond- 
ing backshell or backshell member such as 84. 
[0015] The middle shell 72 (Fig. 2) has an intemal 
flange 1 20 with a cylindrical radially outer part that merg- 
es with the rest of the middle shell, and with a rectangu- 



lar passage 122 thatclosely receives the plex 
housing 12. The plex housing has flanges 60 that abut 
reanwardly-facing shoulders 126of the middle shell 
flange. The plex housing also includes pop up latches 

5 62 that abut an opposite forwardly-facing shoulder 130 
of the middleshell internal flange. 
[0016] As shown in Fig. 3, the particulajDlex housing 
1 2 has two bores14, 15 for connecting two pairs of mat- 
ing plex connectors. A plex housing with one or with 

10 more than two bores is available, but this usually re- 
quires a larger shell assembly. It is noted that a military 
connector could hold perhaps ten or more optical tenmini 
in the same space because it has a single housing with 
multiple bores. 

15 [0017] The shell assembly 70 (Fig. 2) can be mounted 
on an existing or new plex system which includes the 
plex housing 12 and one or morepairs of plex connec- 
tors 20, 22 and corresponding optic fiber cables 32, 34 
extending therefrom. With the middle shell 72 not con- 

20 nected to other parts, the plex housing 1 2 is pushed for- 
wardly F into the middle shell internaf lange passage 1 22 
until the latches 62 snap into place. Thefront backs hell 
assembly or front backs hell 80 is inserted into a front 
passageway portion 1 42 of the middle shell and the cou- 

25 pling nut 90 is held inplace by a snap ring 144. Thefront 
backshell member 84 will have been alreadyscrewed 
onto the rear of the plug barrel part 86. The rear back- 
shell 82 is screwed onto the rear end of the middleshell. 
Grommets such as llOwill have been already threaded 

30 onto the cables 32. 34 and will be pressed Into the in- 
sides of the backshells, as shown in Fig. 4. The shell 
assembly 70 does not affect the optical coupling of the 
fibers or the plex connectors, and only seals to the ca- 
bles extending from the plex connectors. However, the 

35 shelf assembly provides a sealed environment for the 
plex connectors and provides protection against physi- 
cal damage to the plex connector assembly. The middle 
shell has an outer flange 150 with holes that can-be 
mounted on a panel. 

40 [0018] While the plex housing 12 is typically fornied 
of molded plasttc,the middle shell 72 is preferably 
formed of metal (e.g. stainless steel). The backshells 80, 
82 can be formed of high strength polymer. The greater 
thickness of the walls of the backshells 80, 82, than the 

45 walls 152of the plex connector, results in Increased 
strength. 

[0019] Thus, the invention provides an optical fiber 
connector system whrch uses a simple and versatile 
plex system for optical connections but which uses a 

50 shell assembly to protect the plex system from dust, va- 
pors, etc. that might seep in and to protect the plex sys- 
tem from physical damage by being struck, crushed, etc. 
The shell assembly includes a middle shell with an In- 
temal flange that closely receives the plex housing and 

55 which is similar to a panel to which the plex housing can 
directly latch. Backshells extending in front and rear- 
ward direction from the middle shell, extend to optical 
cable portions remote from the plex connectors and pro- 
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vide elastomeric grommets that seal to the cables. 
[0020] Although particular embodiments of the inven- 
tion have been described and illustrated herein, it is rec- 
ognized that modifications and variations may readily 
occur to those skilled in the art, and consequently, it is 
intended that the claims be interpreted to cover such 
modifications and equivalents. 



Claims 

1 . An optic fiber connector system which comprises a 
housing (12)that has at least one through bore (14) 
with front and rear longitudinally spaced opposite 
ends, said bore ends constructed to each receive 
and latch to a pair of mating optic fiber connectors 
(20, 22) wherein each connector includes a frame 
(23) with a through passage (24), a terminus (26) 
lying in the through passage, and an optic fiber ca- 
ble (32, 34) with a fiber that extends through the 
through passage, comprising: 

an assembly (70) of a plurality of shells that lies 
on an axis (88), said shells including a middle 
shell (72) that closely receives said housing, 
and front and rear backshells (80, 82) that are 
each sealed with respect to said middle shell 
and that extend forward and rearward, respec- 
tively, from said middle shell; 
elastomeric grommets (110)that each lies in 
one of said backshells each grommet having a 
periphery sealed to a backshell and each hav- 
ing a middle sealed to one of said optcal ca- 
bles. 

2. The connector system described in claim 1 wherein: 

said assembly of shells includes front and rear 
backshells (80, 82) with cylindrfcal threaded 
ends and a middle shell (72) with cylindrical 
front and rear threaded ends (74, 76) threada- 
bly coupled to said backshell ends, said middle 
shell having an Internal flange (120), said 
flange having front andrear surfaces (126, 
130), and saidhousing forming a pair of shoul- 
ders abutting said front and rear flange surfac- 
es. 

3. The connector system described in claim 2 wherein: 

said housing (12) has a rectangular cross-sec- 
tion, when viewed along said front and rear di- 
rections, said middle flange (120) has a cylin- 
drtcalmiddle portion, and said internal flange 
has a cylindrical radially outer end and has a 
rectangular through passage (122) that closely 
receives sakihousing. 



4. The connector system described in claim 2 includ- 
ing: 

a plurality of seals (1 00, 1 04)that seal said front 
5 and rearends of said middle shell to said front 

and rear backshells. 

5. An optic fiber connector system which comprises a 
plex housing(12) which has at least one through 

10 bore (14) with front and rear longitudinallyspaced 
opposite ends, said bore ends constructed to each 
receive and latch to an optic fiber plex connector, 
and a pair of plex connector assemblies (20, 22) 
that each includes a plex connector comprising a 

15 plex frame (23) with a through passage (24) and a 
terminus (26) lying in the through passage, and 
each plex connector assembly also including an op- 
tic fiber cable (32, 34) with a fiber that extends 
through the passage, comprising: 

20 

a middle shell (72) which has a passage (122) 
that closelyreceives said housing, said middle 
shell having front and rear ends (74, 76); 
front and rear backshells (80, 82) that extend 
25 respectively f orwardly and rearwardly from said 

middle shell and that are each sealed with re- 
spect to said middle shell; 
front and rear cable seals (llO)each lying in 
one of said backshells and seated to one of said 
30 optic fiber cables. 

6. The connector system described in claims wherein: 

said middle shell has externally threaded front 
35 and rear ends (74, 76), and said backshells 

have internally threaded ends, said rear back- 
shell having a threaded front end that is thread- 
ably engaged with said midd le shell threaded 
rear end (76); 

^0 said front backshell Includes a plug barrel part 

(86) with a front portion that fits into said middle 
shell front end, said plug barrel part having a 
forwardly-facing shoulder (93), and said front 
backshell having a hoi low coupling nut (90) 
45 which has an internally threaded rear end that 

threadably engages said middle shell front end 
(74), said coupling nut having a front end with 
a rearwardly-facing shoulder that abuts said 
plug barrel forwardly-facing shoulder, whereby 
50 to enable disassembly without having to turn 

the front backshell and the frontmost optic fiber 
cable. 

7. A method for using a plex optical fiber connector 
55 system that includes a plex housing (12) with at 

leasbne through bore (14) and apair of mating plex 
connector assemblies that each includes a plex 
connector (20. 22) and an optical cable (32, 34) hav- 
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ing a fiber lying in the connector and having a fiber 
tip at an end of the connector, wherein said plex 
connectors are inseitable into opposite ends of the 
bore so their optical fiber tips abut, while protecting 
the fiber tips from physical damage and f ronn vapors 5 
in a harsh environment, comprising: 

mounting said plex housing within an assembly 
(70) of a plurality of rigid shells; 
sealing shells of said assembly of shells to one io 
another and sealing the optical cables of said 
plex connector assemblies to said assembly of 
shells, to thereby protect said plex connectors 
and the optical fiber tips. 



8. The method described in claim 7 wherein: 
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said step of mounting said plex housing in- 
cludes sliding said plex housing into an opening 
(1 22) in an internaflange (1 20) of a middle shell 20 
(72)that has front and rear ends (74. 76) that 
are threaded, and threadably coupling front and 
rear backshells (80, 82) to said opposite ends 
of said middle shell; 

said step of sealing includessliding an elasto- 25 
meric gromme(110) along the optical cable of 
a first of said plex connector assemblies and 
into an end of one of said backshells. 
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